U s i n g a c t o r s
million in 2000 to 377 million in 2050 1 . This will result in a change in the global demographic of people over the age of 60 from 19 percent in 2003 to 32 percent in 2050 1 . The likelihood and severity of age-related morbidities significantly increases as people age. Dementia, a disease that has profound implications for effected people and their families, currently affects one in ten people aged 65 or older and one in three people over the age of 85 2, 3 . Coupled with a globally increasing average lifespan, dementia prevalence is predicted to double every 20 years, from 35.6 million people in 2010 to 115.4 million by 2050 4 . In North America alone, this growth is equivalent to a new dementia diagnosis every 7 seconds 5 . Dementia represents the leading cause of dependency and disability and is associated with significantly higher care costs than other chronic illnesses. For example, in the United Kingdom formal and informal care costs for dementia were estimated to be greater than those for stroke, heart disease and cancer combined 4 .
Dementia compromises memory functions, including one's ability to remember when and how to complete tasks. This makes activities of daily living (ADL), such as washing and dressing, difficult or impossible to complete, thus greatly impacting an individual's ability to remain independent. Caring for someone with dementia not only requires time and effort on the part of the caregiver, but represents a fundamental change in the relationship between the caregiver (who is usually a spouse or an adult child) and the care recipient [6] [7] [8] . Not surprisingly, most people wish to age-in-place in their own homes, however, the emotional, physical, and financial burdens of dementia increase as the disease progresses resulting in increasingly difficult challenges for the caregiver, care recipient, and people in their social network. In many cases, there comes a point when the caregiver can no longer cope and the person with dementia is admitted to a longterm care facility, which is often devastating for both the caregiver and care recipient. In the United States, long-term care facilities for older adults with dementia are not only already filled to capacity, but are also expensive to run; in 2007 the estimated cost for nursing home care alone in the United States was 123 billion US$ 9 . In 2001, less than 1% of people 65 to 69 years old were in longterm care compared to more than 43% of people 95 years or older. This reflects the fact that the majority of all older adults who require some form of care receive informal (non-paid, usually family-based) care within their community 10 . Clearly, delaying the placement of older adults with dementia into long-term care not only helps to solve social and logistical dilemmas, but would have a significant impact on mounting financial healthcare costs as a result of an aging population.
When creating any product or device, it is crucial that the design complements the needs and abilities of the targeted users. This is especially true for technologies aimed at supporting older adults with dementia and their caregivers, who generally have limited time and/or capabilities to learn how to use a new device. Technologies intended for use by older adults with dementia must support diminished cognitive abilities (for instance, little or no capacity for learning, poor memory for where objects are left, difficulties remembering how to use objects and tools, etc.), while being sensitive to other disabilities that often accompany aging, such as motor, vision, and auditory impairments. Therefore, to ensure they are accessible, technologies for this user group should be zero-effort (i.e., require no or little effort to operate). Zeroeffort technology is as important to overburdened (and often elderly) caregivers as it is to people with dementia themselves.
User-centred design (UCD) is a method employed to capture the wants and needs of targeted device and product users 11 . In an effort to ensure the resulting product is appropriate, useful, and accepted, UCD includes people from the population(s) of interest at all stages in the device or product's development; from the initial planning stages through the U s i n g a c t o r s design and building stages to the testing of the prototype. However, the UCD approach requires a lengthy, iterative design process, which is often costly, disruptive to participants' schedules, and time consuming. This has been found to be especially true when involving users with disabilities [12] [13] [14] . Involving older adults with dementia in this process can be even more difficult because of increased financial requirements (for instance, relatively large number of research personnel required, long amounts of time required to complete the study, etc.), extensive ethical approval and consent procedures, as well as limitations on study locations (because, since the study participants cannot travel, the researchers must go to them) 15 . In addition to the significant burden placed on the people involved in prototype testing, the frail health of the participants means they can only participate in one trial per day or less, resulting in trials that could be completed in days by healthy individuals to be stretched out over many weeks, and sometimes months, with older adults with dementia participants. Additionally, health complications will often cause a participant to drop out of the (often multi-month long) study, resulting in lost data and/or the recruitment of another participant.
Several different types of assistive technologies have been developed in an effort to support aging-in-place for people with dementia. One such technology is the COACH system, which is designed to autonomously guide older adults with dementia through ADL 16 . COACH employs computer vision to track a user and objects of interest as s/he performs an ADL and provides audio and/or visual assistance if, and only if, the user requires it (for instance, s/he performs a step in the activity out of sequence, gets sidetracked, or is not sure what to do next). Artificial intelligence methods are employed to learn characteristics about each individual over time, such as what his/her level of independence is, what type of prompts are most effective for him/ her, and the average amount of time it takes him/her to complete each step in the activity. Not only does this approach enable COACH to customise guidance to each individual's needs, but also allows the system to adapt over time to changes in individuals' responsiveness and capabilities. Progressively complex iterations of the COACH system have been tested with older adults with dementia using the representative ADL of handwashing [16] [17] [18] . Handwashing was chosen because it is an activity one must do several times a day, it is a low-risk activity, and older adults with dementia often have trouble remembering what steps are involved and their proper sequence. Thus far, COACH development has adhered to UCD techniques, however, employing this method with older adults with dementia has caused development to be a lengthy and challenging endeavour.
Ideally, products and devices are optimised as much as possible before testing them with the population(s) of interest. Some of the challenges of involving population(s) of interest can be circumvented by optimising a prototype in simulated trials before testing it with the intended users. While it has been identified that disability simulation tests could be an easy, inexpensive, and potentially useful approach to identifying product deficiencies, published studies on this topic are quite sparse 19 . Using public information kiosks as a representative product, Law and Vanderheiden used 15 blind and 15 blindfolded people to investigate whether people simulating a disability would identify the same usability problems as people who had the disability in question 20 . The results are encouraging, with the number and types of problems discovered by each group being within 3% of each other. While simulating a disability may be a reasonable approach for many user groups, it poses a challenge for devices intended for people with dementia as these users exhibit behaviours that are quite difficult to replicate. Reliably and accurately replicating human behaviours is a task that is beyond the capabilities of most researchers, however, it is exactly what professional actors have trained extensively to do. Actors are widely used as simulated or standardised patients in the medical profes-U s i n g a c t o r s sion as a method of teaching and assessment 21, 22 . Role-playing is an extensively used patient simulation technique where actors take on the part of patients and are encouraged to explore attitudes, feelings, and behaviours of their role to help medical students recognise and interact with the target patient group 23 .
If actors could use role-playing to accurately reproduce the behaviours seen in older adults with dementia, then simulated trials involving actors might not only be used to improve the optimisation process of devices for people with dementia, but could also provide designers with the opportunity to investigate specific scenarios. This, in turn, could substantially reduce development time and financial costs while simultaneously improving device applicability and usability. However, in order for this approach to be successful the actors must be able to believably simulate older adults with dementia from the perspectives of both human experts and the devices they are interacting with.
Objective
The objective of this study was to investigate the following research questions: (i) Can actors believably simulate older adults with dementia, and (ii) Can actors simulating older adults with dementia be used to optimise technologies before they go to clinical trials?
MethOd
The research presented in this paper investigated the applicability of using actors simulating older adults with dementia (hereafter referred to as actors) to develop technologies for older adults with dementia (hereafter referred to as OAwD) by having actors employ role-playing to simulate OAwD performing the ADL of handwashing. The believability of the actors from the standpoints of human experts and technology was subsequently investigated through two parts. In Part 1, professional caregivers watched several video clips of OAwD and actors participating in handwashing. Opinions regarding believability were captured by having the caregivers rate the believability of the person in the video and by asking the caregivers to identify if the person was an actor or an OAwD. In Part 2, OAwD and actors interacted with COACH (described in the Introduction), which was used to investigate the effectiveness of actors to simulate OAwD within the context of a specific assistive technology. In this part of the study, responses from COACH to the actors were compared to those for OAwD, which were captured in a previous study 16 .
Handwashing was selected as an illustrative activity because it is complex enough to present a challenge to most people with moderate-to-severe dementia, is a safe task to replicate (for instance, little or no risk of the participants hurting themselves or becoming unnecessarily upset), and there was previously-obtained handwashing data (both for caregiver-and device-guided scenarios) available for OAwD. Prior to commencing this research, approval for this study was received from the appropriate institutional research ethics boards. All statistical analysis were completed using SAS v9.1 for Windows (released in 2003 by SAS Institute Inc., Cary, NC, USA).
Dementia video footage
Videos of OAwD were taken from footage captured during a previous efficacy study with COACH that involved five female and one male participants 16 . In this previous study, trials were conducted using an A-B-A-B single-subject research design, with Aphases involving handwashing guidance by a human caregiver and B-phases involving handwashing guidance by COACH. Participants conducted 40 trials in total: 20 A-phase (human guided) and 20 B-phase (COACH guided) trials. Mini-Mental State Examination (MMSE) scores were used to gauge the participants' level of dementia 24 . Informed consent was obtained from the participants' substitute decision makers prior to using any of the OAwD's data. For more details about the previous COACH efficacy study, the reader is referred to 16, 25 .
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Recruitment, training, and direction of the actors was coordinated by a member of the research team who has a Masters degree in (Dramatic) Fine Arts as well as extensive experience with clinical trials involving OAwD. Actors were recruited from a group of professional actors over the age of 65. Interested actors were invited to audition, which included an interview of his/her acting experience, prior experience with older adults with dementia, and a short reading selected by the actor. After auditioning, seven actors were selected and were given a character outline that was based on one of the six OAwD from the previously-completed efficacy study. As there were seven actors studying six OAwD, two actors studied the same OAwD. After the actor studied his/her outline, the study coordinator coached each actor as s/he watched an hour of video footage of his/her OAwD counterpart and subsequently practiced simulating handwashing for an hour. Within a week of his/her coaching session, the actor simulated the OAwD s/he studied in 45 handwashing trials: five practice trials, 20 trials guided by the same human caregiver who guided the OAwD in the previous study, and 20 trials guided by COACH. Actors interacted with the same version of COACH that was used in the previously completed COACH efficacy study (i.e., the same version of COACH the OAwD used). Actors had no exposure to COACH prior to the simulation trials (i.e., the actor had never seen COACH or videos of OAwD interacting with COACH). The trials employed the washroom and equipment setup that was used in 16 . It was decided a prioiri that one of the actors' footage would be discarded in order to balance the groups (i.e., five female and one male actors to balance the already-obtained five female and one male OAwD footage), thus a female actor's footage was discarded based on slightly overly-quick mannerisms and vocal lucidity. All actors were compensated for their time.
Evaluation by professional caregivers
The first research question attempted to determine if actors could simulate handwashing in a manner that was comparable to OAwD. To accomplish this, professional caregivers who had clinical experience with older adults with dementia were asked to share their opinions regarding the believability of video clips of the actors and OAwD through two rating tasks, which are described below. Only footage of caregiver-guided (A-phase) trials were shown as it was felt COACH's novel guidance technique would be unnecessarily distracting. No video segment was seen by the same caregiver participant more than once. Informed consent and demographics were collected from each participant before s/he started the rating tasks. Part 1 took approximately an hour to complete.
Believability
The first task employed a method similar to the one used by Rosen et al., which examined the believability of actors simulating different stages of depression 26 . Ten of the 20 caregiver-guided trials were randomly selected for each of the OAwD/actors and edited into one-minute segments. As the number of segments depended on how quickly the OAwD/actor washed his/her hands, there were more segments for some OAwD/actors than others (on average there were 33 segments per OAwD/actor; min=17, max=57).
The caregiver participants were asked to view and rate 20 video segments; 10 OAwD segments and 10 actor segments. Video segments were selected for each caregiver participant by randomly choosing three OAwD and three actors and then randomly choosing three or four segments for each of these OAwD/actors. The resulting 20 video segments were then randomly presented to the caregiver participant. After viewing each segment, the caregiver participant was asked to rate the question "Was the client behaving in the same way that a person with dementia would?" using a Likert-scale with one corresponding to "not at all" and 10 corresponding to "very much". Space was given after each clip so that the caregiver participant could elaborate on why s/he Vol. 9 No 4 U s i n g a c t o r s gave the score s/he did or provide any other comments s/he wished to make.
The above method resulted in a partially balanced, incomplete block design, with caregiver participants as blocks and OAwD/ actors as treatments. The blocks are considered to be incomplete as each caregiver participant viewed clips from three of the six OAwD and three of the six actors. The remaining OAwD/actors were shown to the caregiver participant in Task 2 (described below) to prevent any opinions formed about the people seen by the caregiver participants in Task 1 biasing ratings in Task 2. Additionally, while each caregiver participant eventually saw segments of all the OAwD and actors, the random selection of which OAwD/actors were seen in Task 1 resulted in some OAwD/actors being rated more often in Task 1 than Task 2 and vice versa.
In the context of this study, intraclass correlation can be used to estimate whether or not different caregiver participants gave a similar score to the same OAwD/actor. The intraclass correlations were calculated for the dataset as a whole, as well as separately for the OAwD and actor groups (Equation 1). [1] where C=Caregiver rater, S=OAwD/actor, and e=error.
Identification of the actor
The second task involved a direct comparison of the actor and OAwD conditions. For this task each caregiver participant was shown ten pairs of handwashing segments (for a total of 20 segments) selected from the three actors and three OAwD that the caregiver participant had not seen in Task 1. Each pair consisted of one OAwD segment and one actor segment of the same step in the handwashing task (i.e., turning on the water, getting soap, rinsing hands, drying hands, or turning off the water). OAwD were randomly paired with actors for each segment pair (i.e., the actor may or may not have been paired with the OAwD s/ he trained on). Each of the five handwashing steps was seen twice and presented to the participant in a random order. In five of the pairs the OAwD was shown first and in the other five the actor was viewed first, although the ordering of the pairs was random (i.e., the number of times in a row the caregiver participant viewed an actor first and vice versa was random). After viewing each pair, the caregiver participant was asked to identify which clip contained the actor and to provide any comments s/he wished to make. Task 2 is considered to be a partially balanced incomplete block design for the same reasons as Task 1.
Self-reported ratings
Upon the completion of the interview, the caregiver participant was asked to circle his/her answer to the question "When I was making my choices, I felt: very unsure, somewhat unsure, somewhat sure, or very sure". Space was given for the rater to share any general comments s/he had.
Interaction with COACH
The second research question investigated whether actors simulating dementia interact with assistive technology in the same manner that real people with dementia would in order to validate actor simulation as a feasible approach for device optimisation. Videos of the actor-simulated trials with COACH were reviewed and scored by the same research assistant using the same methods as the previously completed efficacy study 16 . Data from the actor-simulated trials were analysed and compared to those from the previously completed efficacy study. 
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Device performance was analysed using the same methods and equations that were used to describe the performance of previous versions of COACH 16, 17 . Hits, misses, false alarms, and correct rejects made by COACH were identified ( Table 1) . Using signal detection theory, these data were also used to calculate device sensitivity, a measure of COACH detecting an error when one was made, thus giving a prompt (Equation 2), specificity, a measure of COACH correctly identifying when the user is handwashing correctly, and thus not giving a prompt (Equation 3) , and accuracy, a measure of how often COACH correctly interpreted the state of the device's environment (Equation 4).
Results

Participants
Eleven professional caregivers participated in this study. All participants were female, had an average age of 39.4 years (SD=10.3), and had an average of 6.5 years (SD=6.5) experience caring for older adults with dementia. All of the participants worked at a different institution from that of the OAwD and were therefore unfamiliar with all the people shown in the videos.
Believability
Rating scores given by the caregiver participants for Part 1, Task 1 were plotted against a normal density curve and agreement was considered to be close enough for the assumption of normally distributed data to hold. A statistically significant interaction effect was detected between the caregiver participants and the OAwD/actor status, i.e., whether the person in the video was an OAwD or an actor ( Table 2 ). The least square means were used to model the data and were adjusted to take into consideration subject effects ( Table 3) .
Intraclass correlation values were calculated using Equation 1 to be 0.34 for the group as a whole, 0.35 for the OAwD group, and 0.43 for the actor group.
The overall average score given to each OAwD/actor was calculated (Figure 1 ). Note that while Figure 1 highlights the actor and the OAwD that s/he studied and replicated, the selection of which OAwD/actors were shown to the caregiver participant in Task 1 was random. Therefore, in Task 1 a caregiver participant may or may not have seen both the actor and the OAwD who s/he studied. 
Actor identification
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the OAwD was mistaken for the actor. The data were arranged to examine if scoring was influenced by which subject the caregiver participant saw first in any given pair, i.e., whether the clip containing the OAwD was presented before or after the clip containing the actor ( Table 4) . While the average of correctly identified clips may be different (75.9% correct when OAwD was seen first and 54.5% correct when the actor was seen first), it cannot be known conclusively if there is a significant difference as the data are too sparse to examine any possible interactions. Data were then analysed to see if responses differed from chance (i.e., 50/50). As the data were too sparse to implement twoway interaction terms and the number of distinct categories in the logistic-regression model were too great (107 categories with only 109 observations), stepwise regression was selected to investigate significant variables. As discussed above, there may be an interaction between which clip was seen first, therefore the 50/50 hypothesis was tested separately on the OAwD and actor groups as well as on the data set as a whole (Equation 5). The higher z-values represent a greater likelihood that the caregiver participants' scores differed from 50%, i.e., chance ( Table 5) .
Testing: H 0 : p = 0.5 and H a : p ≠ 0.5 [5] Using: 
Where: =percentage correct n=number of observations Self-reported caregiver participants' feelings of certainty were compiled ( Figure 2) . None of the caregivers felt very sure, most of them were somewhat unsure.
Interactions with COACH
For each step in the handwashing task (for instance, getting the soap, drying hands, etc.), actions by COACH and the reaction of the OAwD/actor to these actions was recorded ( Figure 3) . In 120 trials, COACH took 750 actions for the OAwD group and 864 actions for the actor group. Sensitivity, specificity, and accuracy for both the actors and OAwD were calculated using Equations 2, 3, and 4 ( Table 6 ). 
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The ANOVA calculated for Part 1, Task 1 showed a statistically significant interaction effect between the rater and OAwD/actor status. However, looking at the least square mean (Table 3) , it can be seen that after the data model was adjusted for subject effects eight of the raters gave similar scores to both the OAwD and actor groups, while the remaining three raters were split between consistently higher (C5 and C8) or lower (C6) scores. Perhaps C5 and C8 were particularly astute and C6 was less so, although it seems equally reasonable that scoring deviations were a by-product of the specific (and different) clips the raters viewed, and therefore, due to chance. With this explanation for variability in mind, since the majority of the caregiver participants assigned similar scores, the overall mean for the OAwD group could be considered to be the same as for the actor group.
The hypothesis that the average believability scores of the OAwD and actor groups are comparable is reinforced by the data in (Figure 1) . Interestingly, while believability ratings do not appear to be related to the OAwD's level of dementia (as represented by the MMSE score), an actor's believability score does seem to mimic the one given to the OAwD that s/he studied. Additionally, there appears to be no trend as to whether the OAwD or the actor who studied him/her received a higher believability score. This may indicate that actors can not only simulate OAwD, but that they can believably replicate specific behaviours and mannerisms. Also, since believability scores do not seem to reflect MMSE values, this suggests that a person's believability score likely reflects some combination of functional abilities and mannerisms during handwashing rather than dementia level alone. This is not a surprising outcome as individuals' ADL competency and approach to executing ADL steps varies greatly. As such, while there is an overall trend toward poorer ADL completion with higher levels of dementia, the two are not tightly correlated. Although slightly higher for the actor group, the intraclass correlation appears to be similar when compared for the three conditions that were examined (the dataset as a whole, the OAwD group alone, and the actor group alone). From this, one can surmise that the intraclass correlation, and therefore the variability of the ratings given by caregiver participants for the same OAwD/actor, is not significantly different between the OAwD and actor groups or within the dataset as a whole. While the intraclass correlations for all three conditions are similar, they are also rather low, signifying that while the amount of variability within an OAwD/actor is similar to the variability within the other OAwD/actors, the amount of variability within each OAwD/actor is significant (i.e., in general, there is little or no "clustering" of the ratings given to each OAwD/actor). This is not an unexpected result as people with dementia routinely exhibit high levels of variation in their behaviour, mannerisms, and functional capabilities on a daily, and sometimes hourly, basis as a result of a myriad of compounding factors, such as medications, illness, fatigue, and the nature of dementia itself. One might speculate that the slightly higher intraclass correlation value for the actor group signifies that actors demonstrate slightly more repeatable behaviours than OAwDs, however, the data are too sparse to make any significant conclusions.
The analysis conducted on the data from Part 1, Task 2 shows that there may be an effect depending on whether the OAwD or the actor clip is seen first in the pair. Although the U s i n g a c t o r s data were too sparse to conduct a compelling statistical analysis regarding this effect, the stepwise regression analysis (Table 5) shows that the caregiver participant identified the actor correctly more than half the time when the OAwD was seen first, but did not when the actor was seen first. This translates into the caregiver participants correctly identifying the actor 65% of the time when the group was analysed as a whole. This suggests that professional caregivers were at least somewhat able to pick out which clip contained the actor, although their ability to do so seemed to be impacted by whether they saw the OAwD or the actor first. This tendency may be explained by the phenomenon of belief updating. As outlined by Hogarth and Einhorn 27 , a 'primacy' effect can be established by the first 'option' that is presented. This bias can be present in medical diagnostics 28 . In this study, the caregiver participant was asked to identify the actor by checking a box next to the appropriate answer to the statement: "The actor was in: The first video or The second video". By asking the participant to focus on the fact that there was an actor involved in one of the videos may have primed the participants. Moreover, by asking the raters to identify an actor may have resulted in the participants examining each video as though it contained an actor, causing any discrepancies to become more prevalent when the actor was in the second video in the pair. To remove this bias, any future studies that wish to test if the actor can be identified could ask half the participants to identify which videos contain the actors, and the other half of the participants which videos contain the OAwD. Regardless of the cause, while the overall 65% positive identification value was shown to be statistically significantly different from 50% (which would be equal to chance), it is still distant from 100%.
Most of the caregiver participants were 'somewhat unsure' of their answers in their self-reported certainty ratings. Comments made by the caregiver participants during Part 1 supported this outcome. For instance, one caregiver participant began searching for clues, such as nail polish, identification tags, or hair being messy (all of which were replicated with the actors, and therefore not unique to either group). Also, the large majority of the comments made by the caregiver participants focused on strategies employed by the caregiver and/or the actions of the care recipients in the videos, as opposed to OAwD/actor believability or scepticism thereof.
The results of the statistical analysis performed on the data for Part 1, Task 1 suggest that the mean and variability of the OAwD and actor groups are comparable, therefore it is reasonable to suppose that the raters felt the clips they saw to be equally believable. When this result is coupled with the results from Tasks 2 and 3, the overall data from Part 1 tend to support the hypothesis that older adult actors can simulate older adults with dementia believably enough that professional caregivers rate the two groups similarly, and perhaps even equally. While this outcome is encouraging, it must be kept in mind that the data reported above are too sparse to come to any strong conclusions.
For Part 2, COACH demonstrated quite a similar response for 'hits' (20% for OAwD, 22% for actors) and 'misses' (2% for OAwD, 4% for actors). While the 'false alarm' (20% for OAwD, 27% for actors) and 'correct' reject (58% for OAwD, 47% for actors) rates showed a greater separation, at less than 10% difference, this is considered to be a tolerable result particularly when considering the small sample size. Moreover, the actors tended to be more responsive to prompts given by COACH, as can be seen in the 'hit & responded' (4% for OAwD, 17% for actors) and 'false alarm & responded' (2% for OAwD, 11% for actors) rates. It is interesting that the overall false alarm was lower and correct reject rate was higher for OAwD than for actors. This is reflected in correspondingly higher sensitivity, specificity, and accuracy values, which suggests that the COACH system works better with OAwD than it does with actors. While this U s i n g a c t o r s could well be because COACH was optimised through trials with OAwD, it also translates into some important considerations regarding using actors for device development. Should designers want to gain a true perspective, then actors must elicit the same responses from the devices they interact with as the target population would. In general, it was observed that the actors responded more often, quickly, and purposefully to prompts from COACH than OAwD did. In the future, this over-reaction might be mitigated through more thorough training of the actors and possibly exposure to the device they will be interacting with before they are asked to emulate dementia. It is possible that a device that responds well to actors will respond just as well, if not better, to OAwD, although the opposite scenario is equally realistic. While the actors themselves may have been more responsive to prompts from COACH, overall the actions taken by COACH appear to follow the same general pattern for both actors and OAwD.
While this study supports the concept that actors can be used to optimise assistive technologies for older adults with dementia before testing it with the target population, it must be kept in mind that this pilot work only examines one assistive technology in a highly-controlled setting. Studies involving more actors and older adults with dementia, and thus more data collection and analysis, must be done to gain conclusive evidence one way or another. In addition to a larger sample size, other tasks and activities must be emulated. Other discrepancies, such as functional abilities and comorbidities, should be measured in addition to MMSE scores to enable a more in-depth comparison. Future studies also need to examine different types of assistive technologies. Other factors, such as the amount of training given to the actors and whether or not they should be familiarised with the technology(ies) prior to interaction, are areas that need to be investigated. For at least a portion of the work, care should be taken to ensure the raters view a balanced sample of videos so that more comparable results may be drawn. The most conclusive work could be to optimise an assistive technology under two conditions, one version using older adults with dementia and the other using actors, and compare the performance of the two versions when they are used by older adults who have dementia. Finally, developers who choose to employ simulated trials must identify at what stage in the device development process the convenience of using actors is surpassed by the need to involve trials with the true population of interest.
cOnclusiOns
While a final prototype must always be tested with the population in question, this pilot work suggests that using professional older adult actors to optimise assistive technologies for older adults with dementia may constitute a viable alternative to clinical trials alone. Indeed, the results elicited from COACH by the actors are encouraging considering that the version of COACH used in this research was the product of three previous iterations of clinical testing with older adults with dementia, which took place over the course of several years. Should it prove to be applicable, the approach investigated through this research could result in significant savings in terms of development time, costs, and demands on the clinical population. Moreover, using actors may enable significantly greater access to dementiabehaviours, overcoming many of the current ethical, time, and resource constraints that surround trials with a clinical population. Ultimately, this could translate into the more efficient fabrication of a greater number of appropriate and useful technologies, thus getting new and effective supportive devices to the people that need them more quickly. While this research examined a high-tech assistive device, it is plausible that actors could be used in the development of low-tech devices and other related care areas, such as the formulation of care strategies and training of clinicians. Vol. 9 No 4 U s i n g a c t o r s
